Introduction
In 1963, Levine [8] has introduced the notion of semi-continuity between topological spaces. Since then several variations of continuity have been defined and investigated in the literature. Arya and Bhamini [1] introduced the notion of 0-semi-continuity as a generalization of semi-continuity. Recently, the second author [12] of the present paper has further investigated properties of 0-semi-continuity. In the present paper, we define and investigate upper (lower) quasi continuous multifunctions. In Section 3, we shall obtain several characterizations of upper (lower) 0-quasi continuous multifunctions. In Section 4, we shall investigate several properties of such multifunctions.
Preliminaries
Throughout the present paper, X and Y always represent topological spaces. Let A be a subset of X. By C1(A) and Int(A), we denote the closure of A and the interior of A, respectively. The 6-closure [21] of A, denoted by Cle(A), is defined to be the set of all x e X such that A n C1(Z7) / 0 for every open neighborhood U of x. The 0-interior [9] of A, denoted by Int^A), is defined to be the set of all x € A such that Cl(i7) C A for some open neighborhood U of x. It is shown in [21] that C1^(J4) is closed in X and that Cl(i7) = Cl$(U) for each open set U of X. A subset A of X is said to be semi-open [8] if there exists an open set U such that U C A C C1(Z7), or equivalently if A C Cl(Int(A)). A subset A is said to be regular open (resp. preopen [10] ) if A = Int(Cl(A)) (resp. A C Int(Cl(A)))). The family of all semi-open (resp. regular open, preopen) sets of X is denoted by SO(X) (resp. RO(X),PO(X)). For each x € X, the family of semi-open sets containing x is denoted by SO(X, x). The complement of a semi-open (resp. regular open) set is said to be semi-closed [2] (resp. regular closed). The family of all semi-closed (resp. regular closed) sets of X is denoted by SC(X) (resp. RC(X)). The intersection of all semi-closed sets containing a subset A is called the semi-closure [2] of A and is denoted by sCl(yl). The semi-interior of A, denoted by slnt(A), is defined by the union of all semi-open sets contained in A. The semi 6-closure of A and the semi 6-interior of A are respectively defined in [3] as follows: sCl* (A) = {i6l|in sCl(tT) + 0 for every U G SO(X, x)> and sInt fl (A) = {x G A | sCl(£0 C A for some U G SO(X,x)}.
Throughout the present paper, F : X -> Y (resp. f \ X -> Y) represents a multifunction (resp. single valued function). LEMMA 1 (Noiri and Popa [15] (1) F is upper (resp. lower) almost quasi continuous; 
Characterizations
In this section we obtain several characterizations of upper (lower) 6-quasi continuous multifunctions. 
Proof. (l)=>-(2): Let B be any subset of Y. Suppose that x ^ F-(Cl e (B)).
Then
x E. X -F-(C\ e (B))
and (5)). Thus, we have F(sCl(£T)) n Int(Cli(5)) = 0 and sCl(i7) fl F-(Int(Cl"(5))) = 0. This shows that x $ sCl 9 (F-(Int(Cl 9 ( J B)))). Therefore, we obtain sCli(F-(Int(Cl e (5)))) C
F-(C\ e (B)).
(2)=> (3): This is obvious since 
, and
Therefore, we obtain
Consequently, we obtain F+(F) C slnt^F+tCl^))). (5)=> (6): Let K be any closed set of Y. Then by (5) we have 
F~(Y -B) = X -F+(B). Thus we have sCl(tf) D F+(B) = 0 and hence x g sCU(F + (B)).

Proof. Necessity. Suppose that F : X -*• Y is u.O.q.c. Let x G X and W. be any open set of X x Y containing Gf(x). For each y G F(x) there exist open sets U(y) C Y and V(y) C Y such that (x,y) G U(y) x V(y) C W. The family {V(y) \ y G is an open cover of F(x)
= G+(Cl(U) x C1(V)) = G+(Cl(U x V)) c G+(C1(^)). Thus GF(SC1(G)) C C1(W). This shows that G F is u.O.q.c.
Sufficiency. Suppose that GF '• X -> X X Y is u.fl.q.c. Let x € X and V be any open set of Y containing F(x). Since X X V is open inlxF and G f {X) C X X Y, there exists U € SO(X,x) such that G F (sCl(?7)) C C1(X x V) = X x Cl(V). Therefore by Lemma 4 we obtain sCl(^) C G$(X x C1(V)) = F+(C1(V)) and hence F(sC\(U)) C Cl(V).
This shows that F is u.O.q.c. 7). By Lemma 4, we obtain sCl(U) C G^(C1(X xF)) = F~(C1(V)). This shows that F is 1.0.q.c. COROLLARY [17] as follows: (SC1F)(X) = sCl(F(x)) for each x G X. LEMMA 
(Noiri [12]). A function f : X ->Y is 0-semi-continuous if and only if the graph function g : X -• X xY is 9-semi-continuous.
For a multifunction F : X ^ Y, a multifunction sCIF : X -»• Y is defined in
(Noiri and Popa [14]). Let F : X -• Y be a multifunction. Then (sClF)~(V) = F~(V) for every V G SO(Y).
Some results
First, we obtain some sufficient conditions for an upper (resp. lower) weakly quasi continuous multifunction to be u.0.q.c. (resp. 1.0.q.c.). 
Proof. Let x £ XQ and V be any open set of Y containing F(x). There exists U G SO(X,x) such that F(sCl(U)) C C1(V)
. Since X 0 6 PO(X), by Lemma 7 we have x e U(lX 0 G SO(X 0 ) and sClx 0 (i7nXo) = X 0 nsCl(Un Xo) C Xo fl sCl(i7). Therefore, we obtain
This shows that F \ XQ is u.0.q.c. There exists U G SO(X, x) such that F(u) fl C1(V) ^ 0 for each u G sCl({7). Since X 0 G PO(X), we have x G U D X 0 G SO(X 0 ) and sCl Xo (^ D X 0 ) C X 0 n sCl(i7). For any u G sClXo(i7 n X 0 ), u G sCl(U) n X 0 and 0 ? F(u) n C1(F) = (F | X 0 )(ti) n C1(V). Therefore, we have (F \ X 0 )(u) n C1(V) ^ 0 for every u G sClx 0 (U n X 0 ). This shows that F \ X 0 is l.fl.q.c.
COROLLARY 5 (Noiri [12]). If a function f : X
Y is a 9-semicontinuous and Xo G PO(X), then the restriction f | Xo : Xo -> Y is 9-semi-continuous. DEFINITION 
7.
A topological space X is said to be quasi H-closed [19] (resp. S-closed [20] , s-closed [3] This shows that Y is quasi H-closed. (y(x) ))) G SO(X) and hence {sIntg(F + (Cl(F(x)))) | x G X} is a semi-open cover of X. Since X is S-closed, there exists a finite number of points, says, X2,..., x n in X such that TV X = U Cl(sInt e (F+ (Cl(F(x,-) 
